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(54) METHOD OF AND AN AFPARATU S OR PERFORATING 
NONWOVEN FABRICS 


(71) We. Hunzt- & BiACff Akttenoe- 
sellschaft, of 161-153 Enwrthsttasae, 
Wicn IT. Austria, a Joint-Stock Company 
organised under the laws of Austria, do 

5 hereby declare tho invention, for which wc 
pray thai o. patent may be granted to us, and 
tho method by which it is to be performed, 
to be particularly described in and by the 
following statement : — 

10 This invention relates to a method of 
and an apparatus for perf.ora.tip2 nonwoven 
fabrics. 

There boa been no lack of proposals for 
perforating nonwoven fabrics. Thus, for ex- 

15 ample, it is Joiown for nonwoven fabrics 
which have not yet been bonded to be 
treated with powerful water, jet'! and to 
produca perforation': In tho fabric In this 
manner. For this purpose the fabric is passed 

20 between a^ filter belt and a perforated drum, 
the water jets being forced through the holes 
in the drum and producing the desired per- 
forations in the nonwoven fabric as It passes 
"through the latter and then through the filter 

25 . belt The fabric treated in this manner can 
then be dried, impregnated, and strengthened 
to a greater or lesser extent, while the per- 
forations arc mainly retained. 
Another known method of perforating 

30 nonwoven fabrics works with jets of. com- 
pressed air. Til**, principle is similar to that 
described in connection with the abovemen- 
tioncd method, but id this case the support 
for the fabric is not a Alter belt but a belt 

35 or drum, which is impermeable to air. The 
air jets passing out of the perforated drum 
or perforated belt are reflected by the sup- 
port which is impermeable to air, and thus 
effect perforation of the fabric. Since during 

40 this treatment no moisture is imparted to the 
fabric, it h in itself possible for the fabric to 
be subjected to this treatment in a pre -im- 
pregnated condition. The fabric may, how- 
ever, also be impregnated and consolidated 

45 only after the perforation treatment by the 
compressed air jets. Tire intermediate cfcyiue: 
before the final consolidation of: the non- 


woven fabric is in cither case eliminated 
when the process is conducted in this man- 
ner. 

All. these methods used highly compressed 
media, while certain sealing problems occur 
In respect of; the moving parts through which 
the media arc forced out. It ha/a now been 
found thot perforating of nonwoven fabrics) 
can also be effected by a mechanical pro- 
cess in which the injection of compressed 
air or compressed gas plays only a subordi- 
nate part and therefore the scaling problems 
referred to occur only to a subordinate ex* 
tent. Furthermore, the method and appara- 
tus of the invention enable the perforation 
of nonwoven fabrics to be effected with a 
higher working speed than was custoxnarv 
hitherto. 

Accordingly, the present invention con- 
sists in a method of perforating nonwoven 
fabrics, wherein needlc-Jike devices, whose 
cross-section increases continuously from 
the tip to the base without change of 9hapc, 
the shape being that desired for the perfora- 
tions, pierce the nonwoven fabric from one 
sr'dc at the points where perforation!: are 
desired, a current of gas being blown in the 
opposite direction from the other side along 
The surface of the needle-like devices. By 
virtue of blowing a current of #w in the 
opposite direction to that oC lhc enrry of 
the needle-like device along tho surfaco 
thereof, the penetration of this device, which 
hereinafter will be referred to as a needle 
does not carry fleece fibre?; with it and tear 
them out of the web of nonwoven fabric. 
Particularly Jn the case of more compact 
fabrics thcro would otherwise be a danger 
that the penetrating needles would not pass 
through the fabric but would merely deform 
it, so that a perforated nonwoven fabric 
would not be obtained but only a deformed 
nonwoven fabric, which does not possess per- 
forations, but only raised parts or depres- 
sions at the desired needle penetration 
points. 

The impregnation of the nonwoven fabric 
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erally" preferred to effect the impregnation 
ate the perforation, since by this means the 
soiling of the perforating device * avoided. 
In some cases it may be advantafflous to 
moisten the nonwoven fabric before iJte per- 
foration and optionally nlso to heat the per- 
flating device which subjects the ™mvovcn 
fpbric o a. certain pressure; a certain iron nff 
efel can be achieved in this manner, winch 
would ensure thoi the P^ff^^d*? 
the fabric will reliably be folly ^incd dnr- 
ins the subsequent mechanical ireaun-Jit. 
Ttis also on advnnta* which could not 
be achieved by previously known perfora- 
tion methods. Art 
The present invention also provides ap- 
for carrying out the meuioa_ oc- 


Fizurc 2 is a 9ft.nw« ^ — - - 4 , . 
mait of the apparatus according to the jti- 

VC S^3^flnd 3c show various forms 

of needles. , _. , . Wvc 

RHerrine to the drawings. Figure 1 .-.hows 
a roller 1 Wing « needle 2. beneath which 
a perforated belt 3 is disposed, one pcrtnr- 
at ion $ being shown. A ™»;™™J*^J 
runs between the roller 1 and the perf^c 
belt 3. A nozzle having an rar supply 
means 7. is disposed under the P"fo™£ 
b<-lt 3. When air Is injected through the air 
supply means 7. this air moves through i an 
annular gap 9, formed between the .needle 


section of another cmbodi- 
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bribed above, which «n^«^^ac« ^^^^ 4 . in the upward dircc- 
adapted to move In ^htt^ fion na nd^catcd by the arrows 1 and blow, 
another, for example the surface, o t two 9 any fibres of fleece 


rollers or of one roller and a belt a pi««?«y 
of conical or pyramidal needle-hkc devices 
provided on one of said two surfaces and 
adapted to come into encasement with cor- 
responding perforations on the opposite sur- 
face, the perforations bang larger m area 
than the cross-section, of the tewectrve 
needles engaging in them, and under trie 
performed surface there being provided a 
oWice for injecting a ciirrcnT of gas into ine 
annular aap between the penetrating or pene- 
trated needle and the corresponding perCora- 

^Two roller* ate advantageously provided 
in the apparatus, one roller being provided 
with the needles and the other wi h the per- 
forations, the roller provided with the per- 
forations being hollow and Jts interior being 
in communication with ft gas supply device, 
for example an sir pump; in this enrol- 
ment the intcrinr of the roller is scaled, over 
the portion of the periphery not m engage- 
mznt with the needles in the roller lying op- 
posite it by a scaling metal sheet disposed 
inside or outside, the roller, so as to prevent 
the escape of the eas introduced. It is how- 
ever also possible for a wide nozzle to be 
provided inside the perforated ho low roller 
or beneath a perforated belt this nozrfc 
covering the surface inside which the needles 
penetrate into the perforated support and m 
turn lying against the inner wall of the per- 
forated roller or drum or against the bottom 
surface of the perforated belt and thus to 
a law extent preventing the escape or air 
or «as at prints where this is not desired. 
Since in the present case relatively low pres- 
sures arc used, there arc no scaling problems. 

In order that the invention may be more 
readily understood, reference Is made to 
the Accompanying drawings which illustrate 
^grammatically and by way of example. 
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out of the annular gap 9 any fibres of fleece 
which mav have been carried along by me 
needle z'TTw needle 2 thus effects clean 
perforation of the nonwnven fabric 5, 

In Ficurc 2 there is also shown a roller l 
with needles X but in this case the needles 
2 cngaee in perforations 4 in a perforated 
roller 3<r The nonwoven fabric 5 js moved 
towards and away from the perforating de- 
vice by means of conveyor belts 10. In tne 
interior of the perforated roller 3jr ft ere « 
provided a partial cover 11 which has the 100 
effect that the air introduced through a ppe 
7a can escape from the interior of the roller 
only Through the perforations which are pre- 
cisely in engagement with a needle 2 In this 
embodiment the interior of the needle roller 105 
I is likewise hollow and is in communication 
with a supply means 1 2 for a heating medium 
by menus of which the needle roller 1 can be 
heated. Moreover, it is possible for hot air 
to be blown, for example through the pipe 110 
7 fl so that the interior o£ the perforated rol- 
ler 3/i and thus the entire roller i?i heated, 
thereby ironing the fabric. 

The needles 2 themselves may lwvc pmc- 
trnllv any desired cross-sectional shape, pro- 
vided that they taper continuously in the 
upward direction. Examples of such shapes 
arc shown in Figures 3a, 36 and 3c. 

It Is advantageous for the length ot the 
needles to be such as to amount to from 1 
to 2 times the thickness of the nonwoven 
fabric treated. The ratio of needle length 
to marfmnm needle diameter advantageously 
amounts to 3 : 1. 
WI-TAT WE CLAIM IS: — 
1 A method of perforating nonwoven 
fabrics, wherein needle-like devices whose 
cross-scciion increases conunuously from 
the tip to the base without change of shape, 
the shape being that desired for the perfora- 
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tions. pierce the nonwoven fabric from one 
side at. the points where perforations arc de- 
sired, a current oil gas feeing blown In the 
opposite direction from the other side along 

5 the surface of the nccdlc-Iiko devices. 

Z A method of perforating nonwoven 
fabrics, substantially as herein described. 

3, An appnxatus for carrying out the 
method claimed in claim 1 or 2, comprising 

10 two surfaces adapted, to move in synchronism 
with one- another, for example the surfaces 
of two rollers or of one roller nod n belt, 
a plurality of conical or pyramidal nccdle- 
like devices provided on one of said two 

15 surfaces and adapted to come into engage- 
ment with corresponding perforations on the 
opposite surface, the perforations bcins larger 
Jn area than the cross-section of the respec- 
tive needles engaging in them, and under 

20 the perforated surf ace there bump provided 
a device for injecting a current of pas into 
the annular gap between the penetrating or 
penetrated needle and the corresponding 
perforation. 

25 4. An apparatus as claimed in claim 3, 
wherein both surfaces are rollers and the 
roller carrying the perforated surface is a 
hollow roller the interior of which is in 
communication with a gas supply, for cx- 

30 ample an air pump, while the portion of the 
periphery of the roller which is not in en- 
gagement with the needles h scaled against 


the escape of the gas introduced by means 
of a seal disposed inside or outside the roller, 

5. An apparatus as claimed in claim 3, 35 
wherein inside the perforated hollow roller 
or bcncaih a perforated belt there is provided 
a wide nozzle covering the surface within 
which tho needles penetrate into the perfor- 
ated support and in turn lying against the 40 
inner waft of the perforated roller or against 
the lower surface of the perforated belt so 
95 to forw a seal. 

d. An apparatus as claimed in any ono 
of claims 5 to 5, wherein the ratio of needle 45 
length, to maximum needle equivalent dia- 
meter amounts to 3:1, the maximum needle 
equivalent diameter being the diameter of 
the smallest circle which enclose*: tbe maxi- 
mum needle cross-section. 50 

7. An appparatus for perforating non- 
woven fabrics substantially as hereinbefore 
described and with reference to the accom- 
panying drawings. 

S. A non-woven fabric perforated in ac- 55 
cordance with the method, and on an ap- 
paratus claimed in any one of the preceding 
claims. 
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Chartered Patent Agents, 
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